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mm&] mmm 

£^t, mmme>Mf&Kmt>K ±tcAg, i n> sb, Te-e&u, -eti-m© 

m&ft a , b, c, d m*%) ifiO. l^a^7, 2^b^l0, 6 4 ^ c ^ 
92, 5^d^26, a + b + c + d ^ 9 7 i: tSM^ 

o 

^3VnT. gBfl^S©*^^** 5 , £tCAg, In, Sb; Te, GeT'^'J, -ftl 
eft<Z>iSMifc a , b, c, d, e 0. l^a^7, 2 ^ b ^ 1 0 

, 64^c^92, 5gd^26, 0. 3^e^3, a + b + c + d + e^97 

[3f#£4] ililftl©1^3 0~2 2 0nm, ISttlOlW^l 
0~25nm, fg 2 0Stt^M(O0|JV^ 1 0 ~ 5 0 n m, &JPSXtt-£&JS<Z)iBUiW 
7 0-2 5 0 nmtfeSI i: 3 iB«©3feffi#«#. 

[»#£5] »##3 8B«©#3B»&#Kfc^T, ffi»*U3*9m/s e c 

M88<c + d<9 8T?&5£fc&#«i:^£ftaB»iiW*. 

[»#£7] »#^4fB«(7)^fa#^fCfeVNT, ^£J»#0. 3-2. 
5wt%©tt^&^tfAlT^^ ^8$M>#Ta, Ti, Cr, SiO^ 
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4 w t A gtfeU, IttWAu, Pt, Pd, Ru, Ti 

SH#£tCAg, In, Sb, Tef*»J, -tft-£*l©«JftJfc a , b, c, d (M 
•?•%) #0. l^a^7, 2Sb^lO, 6 4^c^9 2, 5^d^26, a + 
b + c + d ^ 9 TT'feSIt&^^tS^^y #y>f#-4*yb. 

iCAg, In, Sb, Te, GeT*»J, tKJDjfiJERJt a , b, c, d, e 

#0. l^a^7, 2^b^l0, 64^c^92, 5^d^26, 
0. 3^e^3, a + b + c + d + e ^ 9 7 7?&5 Z. £. SMttSXA'y 9 U . 

CSf##l 1] ff*3C9 £fctel 0fa«<£>*/\°y # U l/*f#->fv Mcfc 
^T, ilKifcc, d#8 8<c + d<9 £Zftm£.*2>X^v* U > 

VZ-Vv ho 
[»iJI!a>#*Bfc»iil!] 
[0 0 0 1] 

S££frvv ^o, BTIB*e*S«3CfbMflf 

* (cd) jc/sjgsns se>tc, *»wti*BigftM^sa»iSEftffl© 

»»ji#»jc«agfl:«:*cs'e:, s^feffv^ fr^m&tf «rtg-e& 

[0 0 0 2] 
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It, U S P 3 5 3 0 4 4 1 #^^{C^$tlTVN^> J: ? IC. Ge-Te, Ge 
-Te-Sn, Ge-Te-S, Ge-Se-S, Ge-Se-Sb, Ge-A 
s-Se, In-Te, Se-Te, Se-As4H0, V^^-S 
^tfff^ftW&ftfi. *fc3cj£f£, S^M^ft&£©r«Lt£StfHC, Ge-T 
e^fcJCA u fc^MLkfe©^^^ 1 - 2 1 9 6 9 2-^^^{C, S niScfctKA 
u &«MLfe=b©*«4fgBHS6 1 - 2 7 0 1 9 O^&SRfc, P d MLfc^ 
#§§B§6 2- 1 9 4 9 O^aJ&ifJCBB^StlTVxS. V*1*tifcj&&H U fc*miC 
Br*-****, Sa»/m*©**yigUttlBrRl±S:Be«ri:UTGe-Te-S e- 
Sb, Ge-Te-S b (DUROtttt:^ Lfc#» (#HgBg 6 2 - 7 3 4 3 8 
38, <&mm6 3 - 2 2 8 4 3 3 -5 *©T'$>5„ 

[0 0 0 3] 

a 

[0 0 0 4] 

#MBg6 3 - 2 5 1 2 9 0^#T?tt*gS, tt»#20mfcH7CJK±©^7Bfl: 
«In 3 SbTe 2 ) fcHB^jS^UC 9 0 M^-%JW±^^=b© il $ *lT (,n£ 0 3<Z) 

tlT V% & V% & £<DK& *m b T ^ £ . 
[0 0 0 5] 
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MfC mffi^l - 2 7 7 3 3 8#<k#{Ck): ( S b a T e L _ a ) x _ y M y (i: 
tO. 4^a<0. 7, Y^O. 2T'fe^ M&Ag, Al, As, Au, Bi 
, Cu, Ga, Ge, In, Pb, Pt, Se, Si, S n RtfZ n 

^-r^^i3»^^*l^$tlTVNS 0 3<7)^<DS2|s:ttS b 2 T e 3 T'feU, Sb 
[0 0 0 6] 

mmiz, nmme 0-17744 6^#T?tisa«Ji»c (1 n 1-x s b x ) x _ 

Y M y . (0. 55^X^0. 80, O^Y^O. 2 0T'$»fJ, M&Au, Ag, 
Cu, Pd, Pt, Al, Si, Ge, Ga, S n, Te, Se, Bit'feS. 
) fcS^&MW #M6 3 - 2 2 8 4 3 3 ^^iTiifBillCG e T 

e-Sb 2 Te 3 - Sb CMffl) *Z>&±*m Vn£ V^tl^M, 

[0 0 0 7] 

*D^.T, #iH^4 - 1 6 3 8 3 9 #^#tC«fa$MBI£: T e - G e - S b^ 
lCN£^3-fc!r£3£{C<J:oT7MU #H§¥4 - 5 2 1 8 8^*Kltt8a»» 
jg£T e -G e - S e &±IZ t>f&ft(D o *><D'P* < £. *» 1 o#^ffc#l£fco 
TV^&<D£^t£-frT7EM&U #g§¥4 - 5 2 1 8 9 ICttffifltMttf T 

e -Ge -S e^&JCN&ift*3i*£;i£JCj:oT7gJfcU i *i Sa»»JR S: -e 

# & 4# tt 5: * -T -5 % © £ n S ^ £ ti T*£ & V % . 
[0 0 0 8] 

[0 0 0 9] 
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m£&frtf~*sm&mm^yrt? hf^** (cd-r) #H§#§£*i, H?#(c^ 

h^>f CD-ROM 

, cd- RiicDs^^h y ic< mmmzs.m& 

[0 0 10] 

£bTl±, l*m (ffi) : ^4HIffi^[:fH^W^^>^^^A^^m, 7 0 
(1 9 9 2) , nW (ftiJ) : S4M^t:fB^^i/>3K^^A^^m*. 
7 6 (1 9 9 2), /II® (ffi) : 14 IIIffi^ffcia^$B£^> > Ait^H 
^, 82 (1992), T. Handa (et al) :Jpn. J. Appl 
. Phys. 32 (1993) 5 2 2 6, (ffc) :H5 EtfB^ttiB^if^ 

i/ytfw&mm^mm. 9 (1993), m*( fso : m 5 M^biara^ 

^> A §1*1^111, 5 ( 1 9 9 3) ^-fftfc, 

[0011] 

waffle zbKit-mmmT'Wzmz.'BSMtemmm^yrt? hTixttfrnz 
nx^tco *mmmmz. ^nbnx&zM&TzffittwtisT. Aginsb 

0 5 9 0f, - 7 8 0 3 1 -232779 5 - 

3 4 5 4 7 8, mffl¥-4 -123551 8 - 2 2 6 4 4 #^#&lf £ 
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0 m/ s e cJ£AT-efE$S1-£3£ & tuffi £: £ £: #K £ *>IC 1 0 m/ s e c J£Lt 
[0 0 12] 

m/s e q£Lt3 0 m/ s e c aTtf>McT*iB£S> M^fcfi^ftlB^&lCfc^ 
[0013] 

Mft fB«i^tt £ fg#S -T -5 r £. \Z 3b 3 0 
[0014] 

<nm 3 <d b «r » mmm 1 , 3g 2 <z> g i$ & & y * y > y # - ^ 

[0 0 15] 

[!$M£^&-r3fc#>CD#M£] 

^fB^^^ia^^Mx/t^^ U N&IttlU ##§93icMo 

[0 0 16] 

IB»Ji©«/*7fctlS#; £JCAg, In. Sb, Te-e»»J, -t*l-?*l<Z>illJ*Jfc a 
, b, c, d 0. l^a^7, 2ibSl0, 64^cS92. 

5^d^26, a+b+c+d^9 7T'$>SIi:$:iI^i:tS. 
[0 0 17] 

aim*, mmzm?>®M<Dmmtiz&*)&mffi£zft?ftUBmmzis^T. 
umm<?>mi£7tmtf. icAg, in, sb, Te, Getfeij, -zn^nom 
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i&it a, b. c , d, e £>\ 0. l^a^7, 2^b^l0, 64^ 

c^92, 5Sd^26, 0. 3^e^3, a + b + c + d + e^9 7tfeSI 

[0 0 18] 

fg=ic Ris^©a«±{c^ i mm<*m. mmm. mzmmi^m. &mju*& 
* t=. \tm h kmm u t-m&mmzn'Dmmmmmttmfr e> * * r t -r 

[0019] 

~ 2 2 0 n m, 3B0lU5<Z)gEJ£# 1 0 ~ 2 5 n m, 31 2 ItttftJVOMtf 10 — 5 
0 nm, ^MXtt^IOH^^7 0-2 5 0 nmt^Si t&mtS. 
[0 0 2 0] 

m/s e c£LL3 0 m/ s e cJ^TT', < £ =fe> 1 EfJ^±#^X.-5TtgT*feS 3 
[0 0 2 1] 

c, d^8 8<c + d<9 8T'feSiil&#f ttS. 
[0 0 2 2] 

t %(Dmam^tiA 1 T?&»J, »WTa, Ti, Cr, Sifflo^ 
[0 0 2 3] 

t %<D^M>£-g-&AgT*&*J, ISJDWAu, Pt, Pd, Ru, Ti, C 
[0 0 2 4] 
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n, Sb, TeT'fe*;, ^Jl^tltf^flj&it a , b, c, d #0. 1^ 

a ^ 7 , 2^bS10 v 64^cS92, 5^d^26, a + b + c + d ^ 9 7 

[0 0 2 5] 

n, Sb, Te, Gef*»J, -e*l-?*l©Jffllftjt a , b, c, d, e 
#0. 1 ^ a ^ 7 , 2^b^l0, 64^c^92, 5^(1^26, 0. 3 ^ e 
^3, a + b + c + d + e ^9 7 Zl £ £: £<, 

[0 0 2 6] 

, jffl^cJtc, d#8 8<c + d<9 7T'*)5^A>v^'J V9*->fv 

[0 0 2 7] 

[fg^©ll]66©^M] 

J£*T> ^WSS^tCSPMtCSiWr*- Ag, In, Te, Sb£^t/4 7t^ 
[0 0 2 8] 
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[0 0 2 9] 

vy*r*->fv hiz&vmmztofcmmm&mmt itii.i o~50nm, 

iCli 12-25 nm£-f £<0#<f:V> 0 lOnmJ: y ft^ £ ftt&lRtgtf^ L < <£T 
U fB#®£ lt(Z)^i5:S$^<^So ifc5 0nmj:>Jf ^tllt^ 

[0 0 3 0] 

ttM«3iS:^-r«fl:^*aftjffl^2fetJf/Xtt-enK:i&v^^(Z)Ag I n T e 2 

T 

3B& - ©» »J b 3fc8B»«t# & ft & £ # «rte £ 5 £ £ £ ft 

[0 0 3 1 ] 

X"tt*ftJCj£v^ffl^©Ag I n T e g N 
#LX^m#fT'#^ft<2>^-f (XMCu, A = l. 54A(D^, ffi 

2 4. i° ) ©«n@«fcyff»-fsri:««^#s. tf#tc|RLTtt^K:|ga^-(3D 

tt€l©^:^*l£J!ii?->^ , /b'rj»<6©«^S:<f e>i&g#fe£o A g I n T e 2 COffi 
(d) 4 5 nmfiUl©»-£K:tt, *BIIB»SS:S8tt 

TV 

o 

[0 0 3 2] 

U >^B#<D#;UCT;biJ>#;*{Cgig#;*£ 0 mo 1 %&Lh 1 



9 
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©!»*«*» iSLtf*. mi5%*\*ffiM<n^)\'&T*&%frv&u&ht~i3*zm^ 

[0 0 3 3] 

*>TOT*&&v^ K#^©iM©gilt»AK:J: y, mammam'P* WhKm 

[0 0 3 4] 

kauris© n 2 /Ar^s^jt<i!)iB»©»t, mmtyvrj *z<Dmm%&mm 

[0 0 3 5] 

K*©a*©ft*IS#5R«ii:LTtt. Ag, In, Te, Sb, Ge(D^(D^ 
iftlCteTe-N, Sb-Te-Nil^o L t ^{C, O/W©^ 

y^b®m©f6i±tcj:y^^^^vN 0 -e©j:e>^^^^©^#f#^i:L 

Ttt, FT-IR^>, X P S^^i^Mffi^^lt^S. FT 
- I RT'tt T e -NJCfcSlftJBtf&te 5 0 0~6 0 0 c m-ltf ifi}C^-(Z) fcf- ? & 
fet>, S b-Te -Nl±6 0 0 — 6 5 0 c m-l#j£{C-£tf)l&JKfcf- V 

o 
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[0 0 3 6] 

mm&ftT^&rtiM (B, N, C, P. Si) ^>0, S, Se, Al, Ti, V 
, Mn, Fe, Co. Ni. Cu, Zn. Ga. Ge. Sn, Pd, Pt, Au 

[0 0 3 7] 

&z>o i .ticm i omn&m mm®.&nm) 2. mmm3. m2<Dnm& 
m mm&&mm) 4. ^Mmmm^^mn^nx^^. 1^112. 4 & 

[0 0 3 8] 
[0 0 3 9] 

<BU *»W©«IB»«<*&#^«liLRriB3&3>Af l^-Y X* (CD- Re 
writable) ICjKM-f 5»<£{CWu ^T©«k 3 fc#£<Z>&##fif^3*l* 

tt (*NMi) #0. 3 5-0. 7 0 ^ ?uy (tim) #jglC&0. 4 5~0. 6 
5 Aim. -?-tf)gg|*rittf>g2£# 1 5~6 0 nmttfMlZ.it 2 0~5 0 nmi^otH 



i i 
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^'y^a^l/f^ (PPm; Pu s h Pull magnitude aft 
errecording) tfMfeZftT^Z (CDIM) „ fit, -£tf>^ 
PPm#0. 04-0. 1 5, mmiZitO. 06 — 0. 1 4 , SiglCii 0 
. 08-0. 1 2 ilfc£rfc#H:£3*lS 0 ffi^fcfcfUffi L &n 
* X^lCfcVxT, 1 0 m/ s e c J^±©iH»IRjSST=feS3&aa»S^if$ffi " 

[0 0 4 0] 

W!»te#S»©**f*£UTtt, SiO, Si0 2 , ZnO, SnO^ Al g 
O a , Ti 0 2 , I n 2 O a , MgCX Z r 0 2 *r<Z>&»SHt«J ; Sig N 4 
, A1N, Ti N, BN, Z r N&£(Dgfl:^ ; Z n S, In 2 S3, TaS 4 
t&Z&mtya ; S i C, TaC, B 4 C, WC, TiC, Z r C & ZtofcitOS^ 

j&ssu fc^it«jiaj3!i*a5, ^>^y>m ^xycvd^ ^cvd 

[0 04 1] 

mi(Dmmfam mm&&mm) 20i^tbttt'2o~2oonm, #iajc 

&3 0-1 2 0 nm£^Z><Dtf&\,\ 2 0 nmi»J%i<^Si:M§lIi: 

SH 2 Off (if&ttfitM) 4 0lfi:LTttl5~4Onm 
A, $?SiJCtt2 0-3 5 nmi:tS©AUV^ 1 5nmJ:Ut)i<«iStfilfi 



1 2 
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[0 0 4 2] 

jRlffit3&»5 £ btit Al, Au, Ag, Cu^'CiMfif, 
, Cr, Sitfifttfey, ^cAg^©i^ Au, Pt, P d , Ru v T 

lCj&-r3£#ffiMT*&»K mJS^bTii, 50~2 0 0 nm, 2?iItCtt:7 0~l 

[0 04 3] 

[0 04 4] 
[0 0 4 5 ] 

1 — 10, ifrifgM 1 — 5 



1 3 
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T^SsKU Sf^Xi'il 1 . 2mm)ICZnS-Si0 2 ft* 

e>&£fl 1 <Z)^SffcJi 8 0 n m) , (mZ 1 8 n m) , Z n S • S 

i0 2 A^^5l2 0it^I (U$3 2nm) , 1. 5 w t % T i A 1 

£&fr&&&£Jtft4MI OPS 1 6 0 nm) , UV^flgu- hJS 1 0 a m 

) fettrt^fcffilMICflt&^lH-Lfe. &t3m*M<Dxrtv* U >^ttl 0 s c cm© 

A r A^^^UA^y # U yff&ti3 X 1 0-3t orriCLTR FA>7- 5 0 0 
[0 0 4 6] 

"r^Tst. (Dm^BMmt 9 m/ sec J6*_L 3 0 m/ sec gTt'#^«f^ * 

3B«»«ftctifla«"rs i/-if-A°;i/^$:v;i/^7\ o ;i/x>fi:LTfS0Lfco ¥#<fcu- 

MHHtt* * X * <Z>flB*ffc<Z>&J*¥ £ O /W0» £^ b £ O /W0»*© 

[0 0 4 7] 

Ag, In, Sb, Te, G e -e-tl-?tl©J|fiJ«Jfc a , b, c, d, 
e # 0 . 1 ^ a ^ 7 , 2 ^ b ^ 1 0 , 64^c^92, 5 ^ d ^ 2 6 , 0. 3 ^ 

3, 5©J:e)tCS b+Te^'8 8 a t %WTT*ttS*f$^l 4%J^T£fc»J> C 

d - r OM K5 >r ^Tfosii »tt««fiT ife. n»;jgLia»Wtt*«*ft 

Lfe. ££IC, itg«M2©J:e)tCS b +Te^9 3%J^_tT*ttMlt^^<^*J 
[0 0 4 8] 
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1*11 



If 1 - 1 







Ag 


In 


Sb 


Te 


Oe 




1. 0 


9. 0 


66. 0 


24. 0 


0. 0 




2. 0 


7. 0 


77. 0 


14. 0 


0. 0 




7. 0 


4. 5 


68. 5 


20. 0 


0. 0 




0. 5 


5. 5 


81.5 


12. 5 


0. 0 




0. 5 


2. 5 


92. 0 


5 0 


0 0 




1. 5 


9. 0 


67. 5 




0 0 




1. 0 


6. 5 


74. 5 


18. 0 


0. 0 




1. 0 


7.0 


70.0 


21.0 


I. 0 




0. 5 


7. 5 


65. 0 


25.0 


2. 0 




3.0 


5. 0. 


65. 0 


24.0 


3. 0 


itmmi 


7. 0 


6.0 


63.0 


24. 0 


0. 0 




2. 0 


1 . 0 


93. 0 


1. 0 


0. 0 




3. 0 


1 1.0 


66. 0 


20.0 


0. 0 




1. 0 


7. 5 


63. 5 


28.0 


0. 0 




1. 0 


7. 5 


63. 0 


22. 5 


6. 0 




4. 5 


5. 5 i 


62. 5 


27. 5 


0. o 


tt&m7 


5. 5 


4. 0 


63. 0 


26. 5 


1. 0 
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& 1 - 2 







Ag 


! In 


Sb 


Te 


Ge 


Kttm (% 

) 


o/WEJft 


r±r fcfe- /t3| i 


0. 9 


9. 1 


66. 2 


23. 8 


0. 0 


16 


8000 




2. 1 


6. 9 


77. 1 


13. 9 


0. 0 


17 


5000 




7. 1 


'4. 6 


68. 4 


19. 9 


0. 0 


15 


3000 


X/— /xs| ^ 


0. 6 


5. 5 


81.6 


12. 5 


0. 0 


20 


4000 




0. 6 


2. 4 


92. 1 


4.9 


0. 0 


22 


5000 




1. 5 


9. 1 


67. 6 


21.8 


0. 0 


15 


8000 


i 3U60»]7 


1. 1 


6. 6 


74. 4 


17. 9 


0. 0 


18 


6000 




0. 9 


7. 1 


70.0 


20. 1 


0. 9 


17 


4000 




0. 6 


7. 6 


64. 9 


24.9 | 


2. 0 


16 


6000 


ter /£jf l n 


3. 1 


4. 9 


64.8 


24. 1 


3. 1 


15 


7000 


JtgcCTi 


6. 9 | 


6. 1 


62. 9 


24. 1 


0. 0 


13 j 


300 


it$&#l2 


2. 0 


1. 1 


92. 9 


4. 0 


0. 0 


22 


500 


It IS « 3 


2. 9 


11.2 


66. 1 


19. 8 


0. 0 


12 


600 


! ttmm* 


I. 1 


7. 1 


63. 4 


28. 1 


0. 0 


17 


X 




1. 0 


7. 6 


63. 0 


22.4 


6. 0 


13 


200 


! It«c«6 


4. 4 


5. 6 


62. 4 


27.6 


0. 0 


16 


X 


ItffcW 


5. 4 


4. 1 


62. 9 


26.6 


1. 0 


15 


X 



[0 0 4 9] 

mmm 1 1 

m2izmmmi(D*->fv bz^mx^o. 6, io, i5moi%i^ifc 

[0 0 5 0] 

[*2] 



N2/(Ar+N2) 
(mol%) 


Ag 
(at% 
) 


In 

(at% 
) 


Sh 
(at% 
) 


Te 
(at% 
) 


N 

(at% 
) 


0/WlHlgC 


0 


2. 1 


6. 9 


77. 1 


23/9 


0 


5000 


6. 0 


1. 7 


6. 6 


76. 3 


23. 4 


2. 0 


4000 


10.0 


1. 5 


6. 4 


75. 2 


22. 9 


4. 0 


800 


15. 0 


1. 4 


1 6. 3 


74. 7 


22.6 


5. 0 


200 
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[0 0 5 1] 

mmm 12-23, &mm 8-11 

1 (DZ-tfv V m 



i~io, itmm 1 ~ 5 tmmztfv # 

-ifs% - (J¥2 1 . 2mm)tCZnS-Si0 2 7^6&£^ 1 <D 

mmfam (mz 9 0 nm) , mmm (.mz 1 8 nm) , z n s • s i o 2 a^fc 

£3§2tf)i§«flsJS 0*2 3 4 nm) „ £*fifcf$&Ji 1 6 0 n m) 

Mfe^V^^i^JS$:^3<Z)<fc^^M^$:Mv^T3 I 6fB^#:$:^Lfe 0 
#j£&8 0t:85%RH30 0 B£ia<!D«#tfelC:n.^ -<Dm±tffL £>*lfe X 

[0 0 5 2] 

[S3] 





(at%) 


(%) 


0/W|n|J£ 






A199. 5TiO. 5 


19 


2000 


O 




A 197. 5Ti2. 5 


17 


3000 


O 


3£fife#Ji4 


Al 98. 5Tal. 5 


18 
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